Effects of dietary fiber and feeding frequency on ruminal fermentation, digesta water-holding capacity, and fractional turnover of contents.
To determine the effects of different sources of fiber and feeding frequency on digesta water-holding capacity (WHC; g H2O/g DM) and ruminal liquid contents, four ruminally fistulated Jersey steers were fed a 60:40 roughage-concentrate diet at 1.5 times NEm. Diets contained either sorghum silage (SS) or a 67:33 mixture of SS and soyhulls (SH) as roughage and were fed either once or 12 times daily, in a 2 x 2 factorial experiment with 15-d periods. Ruminal fluid was sampled at 2, 4, 6, 8, 10, 12, 16, 20, and 24 h after a dose of Co-EDTA on d 10 and analyzed for Co, VFA, ammonia, buffering capacity, and osmolality. Ruminal WHC, NDF, ADF, lignin, and starch were measured in samples obtained by ruminal evacuation at 3, 6, 12, and 24 h after feeding on d 11, 12, 14, and 15, respectively. Substitution of SH for SS decreased ruminal pH .32 units and dilution rate by 26.8% but increased total VFA by 10.9%, osmolality by 13.6%, and the fractional turnover rate (FTR) of ADF by 22.5% (P less than .05). Frequent feeding resulted in 4.7, 21.9, and 74.4% increases in total VFA and FTR of ruminal DM and starch (P less than .05), respectively. Interactions (P less than .05) were observed between dietary fiber source and feeding frequency for ruminal fluid molar percentage acetate to propionate ratio (A/P), liquid volume (evacuated), and WHC (kilograms). Substituting SH for SS decreased ruminal WHC (kilograms), liquid volume, and A/P only in steers fed once daily. Ruminal WHC (kilograms) was correlated positively with ruminal liquid volume but negatively with DM FTR. The dynamics of digesta WHC (kilograms) associated with dietary fiber source and feeding frequency suggest that it may influence the contribution of water and salivary secretions to ruminal liquid contents.